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Additive manufacturing is attractive for furthering
the customization of surgical implants. However, it
is necessary to understand how post fabrication
treatment impacts the corrosion behavior of the
3D printed part. In this study, 316L surgical grade
stainless steel (SS) samples were 3D printed using
a 100 W laser power at 800 mm/s scan speed. One
sample set was corrosion tested in simulated body
fluid as received, whereas the other sample set
was polished and chemically etched before testing.
Electrochemical corrosion studies were carried out
to evaluate and compare the corrosion behavior of
the samples. The goal of this work was to evaluate
the role of post-fabrication treatment on corrosion
behavior in 3D printed 316L SS exposed to
simulated body fluid and the resulting affects on:
1) pitting resistance and initiation, 2) the quality of
the passive layer, and 3) repassivation. This study
will contribute to the development of 3D printed
316L surgical grade stainless steel for biomedical
applications.
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The 316L stainless steel parts were 3D printed based on the selective laser 
melting process for additive manufacturing. All of the samples were 
fabricated with a laser power of 100 W and laser scan speed of 800 
mm/sec. One set of the samples was polished and etched with a nitric acid 
solution.
The other sample set did not 
receive any post fabrication
treatment. The samples were
loaded into a corrosion cell 
tester as shown in Figure 1
where one side of the sample
was exposed to simulated
body fluid that was maintained 
at 37 °C. Electrochemical 
corrosion studies were pe
formed on both sample sets





studies were performed using a Gamry Reference 600 analyzer.
The 3D printed 316L surgical grade stainless steel samples were 
successfully evaluated using electrochemical corrosion 
methods. Key findings were as follows:
• Polishing 3D printed 316L stainless steel removes surface 
flaws which allow less corrosion to occur. Thus, the more 
flaws on the surface, the more corrosion takes place. 
• The impedance of the polished sample indicated that a 
more substantial passive (protective) layer formed as the 
real impedance was an order of magnitude larger than the 
impedance measured for the unpolished sample.
• The cyclic polarization graphs illustrated repassivation
occurred on the polished sample, where the unpolished 
sample was not able to restore the protective layer.
• The pitting potential for the samples indicated the polished 
sample was more resistant to the onset of pitting.
• This study indicated that post-fabrication treatment can 
improve the corrosion resistance and feasibility of 3D 
printed 316L stainless steel for medical applications.
Figure 1. Corrosion Test Cell.
Impedance Measurements
a b
Figure 2. The impedance data indicated the real impedance, Zreal, for: a) 
the polished sample was an order of magnitude larger than Zreal measured 
for b) the unpolished samples.
Cyclic Polarization Measurements
Figure 3. The cyclic polarization data shows the: a) polished sample had a 
higher pitting potential, Epit, and repassivated to recreate the protective 
layer, whereas, the b) unpolished sample was not able to repassivate and 
had a lower Epit indicating less resistance to pitting corrosion. 
a
Table 1. Calculations of the corrosion rate and polarization resistance 
were determined from the impedance and cyclic polarization data.
Epit
b
no repassivation
Epit
